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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a method for forming a three-dimensional 
device structure by which a three-dimensional device structure is efficiently 
formed even when a face on which the structure is formed is sterical. 

SOLUTION: A stage for plotting a desired pattern on an object 1 to be coated 
with a film with an insulator sola, heating and drying the soln. to 
selectively form an insulating film 4 and a stage for plotting a desired 
pattern with a silane coupling agent, heating and drying the soin. to activate 
the surface and selectively forming a metallic film 5 by chemical plating are 
performed with a specified combination and order. At least a part of the 
insulating film 4 or the metallic film 5 is removed in a specified stage. 
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* NOTICES * 

jPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. !n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)} 

[Claim 1}A process of forming an insulator layer selectively by drawing and drying [ heat and ] 
an insulator solution by a desired pattern to a subject for membranes to be formed, A formation 
method of three-dimensional device structure which draws by a pattern of a request of a silane 
coupling agent solution, and is characterized by performing a process of forming a metal 
membrane selectively by making it heating and drying, and surface activity-ization's processing 
and carrying out chemical plating, in predetermined combination and order. 
[Claim 2]A formation method of the three-dimensional device structure according to claim 1 or 
2 removing at least some of said insulator layers or metai membranes on a specified stage 
story. 

[Claim 3]When a forming face in which said insulator layer and a metal membrane are formed 
draws and heats a semiconductor high concentration dispersing-agent solution which contains 
a dopant on a specified stage story by a desired pattern to a subject which comprised a 
semiconductor for membranes to be formed, A formation method of the three-dimensional 
device structure according to claim 1 or 2 diffusing said dopant selectively in a semiconductor. 
[Claim 4]Claims 1 thru/or 3, wherein a forming face in which an insulator layer and a metai 
membrane of said subject for membranes to be formed are formed is three-dimensional are 
the formation methods of three-dimensional device structure of a statement either. 



[Translation done.] 
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JPO and INPIT are not. responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. in the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the invention] 
[0001] 

[Field of the !nvention]This invention relates to the formation method of the three-dimensional 
device structure which forms three-dimensional device structure in subjects, such as a 
semiconductor substrate, for membranes to be formed, for example. 
[0002] 

[Description of the Prior Art] Remarkable development of device technology in recent years 
serves as a driving force of the electronic equipment development supporting an information 
society. A photolithography (photoetching method) is used for pattern formation which plays an 
important role in the mounting stage of such a device, such as wiring or an electrode, from the 
former in many cases. 

[0003]lt is (1) when forming the pattern of a metal membrane in subjects, such as a 
semiconductor substrate, for membranes to be formed, using this photolithography. The 
process of forming a metal membrane in the whole forming face of a subject for membranes to 
be formed with sputtering process, a vacuum deposition method, etc., (2) The process of 
forming photoresist in the whole field of a metal membrane by the spin coating method etc., (3) 
The process developed after making photoresist expose ultraviolet rays through a photo mask, 
and (4) After forming the pattern of a metal membrane by etching, sequential execution of the 
process of removing the photoresist which remained is carried out. 

[0004]Also when forming the pattern of an insulator layer, sequential execution of the almost 
same process as the above is carried out. 

[0005]Thus, when forming a three-dimensional pattern in a subject for membranes to be 
formed with an insulator layer and a metal membrane, the above photolithographies are used 
about each of the pattern formation of an insulator layer, and the pattern formation of a metal 
membrane in many cases. 
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[0006] 

[Problern(s) to be Solved by the InventionJHowever, if the photolithography was used for the 
pattern formation of an insulator layer and a metal membrane, respectively, there is a problem 
that a process is complicated and a manufacturing cost is high. 

[0007JTo use of a photolithography, the forming face for which the insulator layer and metal 
membrane of a subject for membranes to be formed are formed is restricted, a flat surface or 
when a flat surface is almost superficial, When a forming face has the shape [ three- 
dimensional for example, ] where the internal surface of a shell or a box, etc. became intricate 
etc., there is a problem that pattern formation is impossible. 
[0008]This invention is made In view of the above problems, and is a thing. 
The purpose can be efficiently formed in a subject for membranes to be formed, and it is 
providing the formation method of the three-dimensional device structure which can be formed 
even when a forming face's is three-dimensional. 

[0009] 

[Means for Solving the Problem]A place made into a means for attaining the above-mentioned 
purpose, A process of forming an insulator layer selectively by making the 1st drawing and 
drying 1 heat and J an insulator solution by a desired pattern to a subject for membranes to be 
formed, It Is In performing a process of forming a metal membrane selectively, in 
predetermined combination and order by heating and drying [ draw and ] a sHane coupling 
agent solution by a desired pattern, and surface actrvity-ization's processing, and carrying out 
chemical plating , 

[0010] It is in removing at least some of said insulator layers or metal membranes on a 
specified stage story to the 2nd. 

[OOHJWhen a forming face by which said insulator layer and a metal membrane are formed in 
the 3rd draws and heats a semiconductor high concentration dispersing-agent solution which 
contains a dopant on a specified stage story to a subject which comprised a semiconductor for 
membranes to be formed by a desired pattern, it is in diffusing said dopant selectively in a 
semiconductor. 

[0012]lt is in a forming face by which an insulator layer and a metal membrane of said subject 

for membranes to be formed are formed in the 4th being three-dimensional. 

[0013] 

[Embodiment of the lnvention]Hereafter, the embodiment of this invention is described based 
on a drawing. Drawing 1 is a key map of an example of a micro printing process used by 1st 
and 2nd embodiments. As for one in drawing 1 , an ink-jet printer and 3 are injectors a subject 
for membranes to be formed and 2. 

[0014jAs shown in drawing 2 and drawing 3, the formation method of the three-dimensional 
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device structure concerning a 1st embodiment, For example, using the micro printing process 
shown in drawing 1 to the forming face 1a of the subject 1 for membranes to be formed. An 
insulator solution is drawn by a desired pattern by the proper drawing means of ink-jet printer 2 
grade, After forming the insulator layer 4 selectively by making it heat and dry, as this insulator 
layer 4 is straddled from on this insulator layer 4, a silane coupling agent solution is drawn by a 
desired pattern by a drawing means, It is made to heat and dry, and by surface activity- 
ization's processing and carrying out chemical plating, the metal membrane 5 is formed so that 
it may be alternative and said insulator layer 4 may be straddled. 

[0015jThat is, an insulator solution is first drawn by a desired pattern by a drawing means to 
the forming face 1a of the subject 1 for membranes to be formed. 

[0018]The device with which the pattern besides the device with which proper patterns, such 
as an electrode or wiring, are for example already formed as said subject 1 for membranes to 
be formed is not formed, or the thing which serves as a device by forming the pattern of said 
insulator layer 4 and metal membrane 5 grade is mentioned. 
[00 17] As said device, an electron device, a mechanical device, an electronic machine 
(rnechatronics) device, etc. are mentioned, for example. 

[0018]The hard, half-rigid, or flexible substrate etc. of the various kinds containing plastic 
plates etc, which consist of a semiconductor substrate, glass, alumina, earthenware, etc. which 
consist of silicon, germanium, gallium arsenide, etc. as said electron device, for example, such 
as a ceramic substrate and a flexible substrate, are mentioned. 

[0019JM said mechanical device or an electromechanical device, For example, semiconductor 
sensors and electric switches, such as a pressure sensor, a microphone, an acceleration 
sensor, and a gyroscope, Or bio devices, such as fluid devices, such as optical devices, such 
as a photosensor, an optical switch, and an optical mirror, a valve, a pump, agitating 
equipment, and a flow instrument, a biosensor, a ceil manipulation device, and a nerve- 
stimulus device, etc. are mentioned. 

|0020]As said insulator, ceramics, such as synthetic resins, such as photoresist and polyirnide, 
glass, silica, and silicon nitride, etc. are mentioned, for example. What is necessary is just to 
adjust the solution of this insulator to the viscosity which is a grade in which the pattern after 
drawing does not collapse with a proper solvent 

[0021 ]As said drawing means, everything but the ink-jet printer 2, for example, the probe etc. 
by which position control was carried out, is mentioned. When drawing, the original picture of 
the pattern is beforehand created by CAD (Computer Aided Design) etc., What is necessary is 
just to draw to the forming face 1a of the subject 1 for membranes to be formed with the probe 
etc. which were controlled by the ink-jet printer 2 or a computer etc. which connected this 
pattern to the computer etc. 

[0022]lf it is made to heat and dry after drawing a pattern, a solvent will be removed and the 
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insulator layer 4 will be formed selectively. When the photoresist of a negative mold is being 
used, ultraviolet rays may be made to expose further here if needed. 
[0023] Next, it draws by the pattern of a request of a silane coupling agent solution like the 
above. What is necessary is just to adjust the viscosity of the silane coupling agent solution 
also in this case, to such an extent that the pattern after drawing does not collapse. Although 
the thing of amino ** is preferred as this silane coupling agent, other silane coupling agents 
may be used. 

[Q024jhere, in order to form three-dimensional device structure using said insulator layer 4, this 
insulator layer 4 is straddled from on the insulator layer 4 or a wrap or it crosses with the 
longitudinal direction and predetermined angle of the insulator layer 4 tike or the -whole of the 
insulator layer 4 - or mostly, as the whole hides, it should just draw. Direct writing may be 
carried out to the portion in which the insulator layer 4 is not formed if needed, 
[0025] After drawing a pattern, if it is made to heat and dry, a solvent will be removed, and a 
silane coupling agent sticks firmly and selectively by the reaction of the silanoi group and the 
surface-water-of-aggregate acid radical of forming-membranes subject 1 grade. 
[0026jSuhsaquen%, surface activsty-ized processing of the stuck silane coupling agent is 
performed. That is, first, the subject 1 for membranes to be formed is immersed in the mixed 
solution of a stannous chloride and chioride, and the chioro complex ion of tin is fixed on the 
surface of a silane coupling agent. If immersed in after rinsing (for example, a palladium 
chloride solution), metal palladium colloid deposits on the surface. 

[0027]lf immersed after rinsing and during a chemical-plating bath, the above-mentioned metal 
palladium colloid will serve as a catalyst site, and the metal membrane 5 will be formed 
selectively. Like this embodiment, in the portion which drew the silane coupling agent solution 
from on said insulator layer 4, as the insulator layer 4 is straddled, the metal membrane 5 is 
formed in three dimensions. As metal which constitutes this metal membrane 5, nickel, cobalt, 
copper, gold, platinum, etc. are mentioned, for example. 

[0028] In this embodiment, after forming the insulator layer 4 selectively, form the metal 
membrane 5 selectively, but. Not the thing limited to this but the process of forming the 
insulator layer 4 selectively, and the process of forming the metal membrane 5 selectively can 
be performed in proper combination and order according to the purpose. What is necessary is 
just to make it a part of insulator layer 4, metal membrane 5, and insulator layer 4 comrades or 
metal membrane 5 comrades mutual at least lap like this embodiment here, in forming three- 
dimensional device structure with the insulator layer 4 and the metal membrane 5. When 
forming the metal membrane 5 or the insulator layer 4 in the portion which forms neither the 
insulator layer 4 nor the metal membrane 5, correcting work can also be directly performed to 
the defective part of a device, etc. These Insulator layers 4 and the metal membrane 5 need to 
touch the forming face 1a by neither of the cases. 
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[0029]Thus, since the insulator layer 4 and the metal membrane 5 can be selectively formed 
only by using an insulator solution and a silane coupling agent solution, and drawing, post- 
processing, etc. carrying out each pattern in ink-jet printer 2 grade, There is an advantage that 
three-dimensional device structure can be formed efficiently and with high precision. Even 
when the forming face 1a has the shape [ three-dimensional for example, ] where the internal 
surface of a shell or a box, etc. became intricate etc., by position controls, such as the injector 

3 of the ink-jet printer 2, and a probe, there is an advantage that formation of three- 
dimensional device structure is possible. 

[0030jHere, if etching etc. remove only the insulator layer 4 as shown in drawing 4 and 
drawing 5, the portion in which the insulator layer 4 existed can make the prescribed range of 
the metal membrane 5 the bridge construction used as a cave, etc. Therefore, there is an 
advantage that the basic process in manufacture of a micromachine. etc. can be performed 
easily. 

[0031 jRemoval by etching etc. can be performed in the specified stage story after [ which 
forms proper three-dimensional device structure ] middle or forming, and only the metal 
membrane 5 may be removed. If the construction material which constitutes the insulator layer 

4 and the metal membrane 5 is changed suitably and the selectivity to etching, etc. are given, 
only the specific insulator layer 4 and the metal membrane 5 are also removable. 
pG32p!so in the ease where the forming face 1a comprises a semiconductor, for example, the 
subject 1 for membranes to be formed is a semiconductor substrate etc., Said dopant can be 
selectively diffused in a semiconductor by drawing and heating the semiconductor high 
concentration dispersing-agent solution which contains a dopant in the forming face 1a like the 
above on a specified stage story by a desired pattern. In this case, not using a 
photolithography can also perform alternative doping efficiently, and there is an advantage that 
various devices etc. can be manufactured combining formation of three-dimensional device 
structure like previous statement. 

[0033]As said dopant, N type dopants, such as Lynn, arsenic, antimony, etc. besides p-type 
dopants, such as boron, gallium, aluminum, and indium, are mentioned, for example. 
[0034}The others whose above-mentioned alternative doping is a semiconductor substrate etc. 
in which the pattern is not formed, for example, It can carry out also to predetermined regions, 
such as a semiconductor substrate in which three-dimensional device structure is already 
formed, or a semiconductor substrate in which the proper pattern is already formed using the 
conventional photolithography, by the method as stated above. The subject 1 in which the 
forming face 1a comprises a semiconductor for membranes to be formed is not limited to a 
semiconductor substrate, and various kinds of devices, such as semiconductor membrane 
formed in the proper substrate etc., for example, can be used for it. 
{0035]Since in the forming face 1a the forming face 1a can use the various subjects 1 for 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran web cgi eije?atw u=http%3 A%2F%2Fwww4.ipdl... 5/18/09 



JP,2000-204479,A [DETAILED DESCRIPTION] 



Page 6 of 8 



membranes to be formed in addition to a superficial substrate etc, when three-dimensional, 
there is an advantage that flexibility is high. 

[0036]As shown in drawing 6 and drawing 7, the formation method of the three-dimensional 
device structure concerning a 2nd embodiment, in a 1st embodiment, said insulator layer 4 is 
formed for example, in the shape of a square by plane view, and said metal membrane 5 is 
formed as this insulator layer 4 whole is covered, and two or more etching pits 6 are formed for 
the insulator layer 4 in a wrap portion from the upper part. 

[0037]That is, the insulator layer 4 is exposed only in the etching pit 6. in order to form this 
etching pit 6, if a silane coupling agent solution is not drawn into the portion of the etching pit 6, 
in the process of forming the metal membrane 5 as stated above selectively, it is good. 
[0038] if etching etc. are performed in this state, as shown in d_ra_wing_8, only the lower part of 
the etching pit 6 wiil be removed among the insuiator layers 4. Etching of such a part can be 
performed also to the meta! membrane 5 of the three-dimensional device structure formed 
suitably. 

[0039)Thus, the insulator layer 4 and the metal membrane 5 can remove the ali or part on a 
specified stage story by etching etc. according to the formed three-dimensional device 
structure. Therefore, there is an advantage that various devices etc. can be manufactured. 
[0040] 

[Exampte]Next, although an example explains stiil in detail, this invention is not limited to this 
example. 

[0041] As a subject for membranes to be formed, the 1 00-micrometer-thick transparent plastic 
sheet (an OHP sheet, 1,010 million-company make, trade name "WT-OHP100") was used. As 
a drawing means, the commercial ink-jet printer (the SEIKO EPSON company make, trade 
names "PM600C", resolution 720dpi) was used. 

[0042]First, original drawing of the pattern of an insulator layer and a metal membrane was 
created by CAD, respectively. That is, original drawing of the pattern of an insuiator layer was 
made into the line segment of minimum line width, and original drawing of the pattern of a 
metal membrane was made into the line segment of the minimum line width which intersects 
an insulator layer and a right angle. 

[0043] in an insulator solution, it is a photoresist solution of a positive type. [FUJIYAKUHiN 
industrial company make, trade names "FPPR7010", and viscosity 10cp (20 **)] were used. 
Filled up the ink tank of the ink-jet printer with this insuiator solution, the suitable paper was 
made to print, and the insulator solution fully washed the iine to an injector. Then, the insulator 
solution was drawn with the personal computer which connected an ink-jet printer and this 
based on original drawing of the pattern of an insulator iayer to the transparent plastic sheet. 
Subsequently, the insulator layer was selectively formed by heating and drying a transparent 
plastic sheet on the hot plate held at 150 **, 
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[0044jAs a silane coupling agent, gamma-aminopropyi triethoxysilane (the Shin-Etsu Chemical 
Co., ltd. make, trade name "KBE90") was used. The ethylene glycol solution which contained 
this silane coupling agent 0.3% of the -weight The ink tank different from the above was filled 
up with [viscosity 34cp (20 **}], and the ink-set printer was equipped with this. Subsequently, 
like the above, the suitable paper was made to print and the silane coupling agent solution fully 
washed the line to an injector. Then, the silane coupling agent solution was drawn with the 
personal computer and the ink-jet printer based on original drawing of the pattern of a metal 
membrane to the transparent plastic sheet in which the insulator layer was formed. 
[0045]Subsequently, after heating and drying a transparent plastic sheet on the hot plate held 
at 150 **, it was immersed in the surface activiiy-ized treating solution (Japanese ore metal 
plating company make, trade name "CG-535A") of 30 ** of solution temperature for 3 minutes. 
[0046]After rinsing, after being immersed in sulfuric acid solution 10%, it rinsed further. Then, ft 
was immersed in the chemical-plating liquid (Japanese ore metal plating company make, trade 
name "NIKOMUN") of nickel for 5 minutes at 90 **. 

[0047]After rinsing and desiccation, when observed with the optical microscope, as the 
insulator layer was straddled, the metal membrane of nickel was formed on the transparent 
plastic sheet Each of insulator layers and metal membranes was 230 micrometers in width, 
and 2 micrometers in thickness, it is based on a cellophane tape -- it tore off and the metal 
membrane did not exfoliate in the test 

[0048]Next, among acetone, subsequently to the inside of ethanoi, it was immersed for 5 
minutes at a time at ordinary temperature, respectively, and only the insulator layer was 
dissolved and the above-mentioned transparent plastic sheet was removed. After rinsing and 
desiccation, when observed with the optical microscope, bridge construction was formed in the 
portion in which the insulator layer of the metal membrane existed. 
[0049] 

[Effect of the InventionjAs mentioned above, in the invention of claim 1 , an insulator solution 
and a silane coupling agent solution are used, and an insulator layer and a metal membrane 
can be selectively formed only by drawing, post-processing, etc. carrying out each pattern with 
an ink-jef printer etc. 

Therefore, there is an advantage that three-dimensional device structure can be formed 
efficiently and with high precision. 

Therefore, a cost cut can be aimed at. By position controls, such as an injector of an ink-jet 
printer, and a probe, even when the forming face of a subject for membranes to be formed is 
three-dimensional, there is an advantage that formation of three-dimensional device structure 
is possible. 

[0050jln the invention of claim 2, a specified stage story removes at least some of said 
insulator layers or metal membranes. 
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Therefore, the basic process in manufacture of a micromachine, etc. can be performed easily, 
and there is an advantage that various devices etc. can be manufactured. 

[005t]ln the invention of claim 3, when the forming face in which said insulator layer and a 
meta! membrane are formed draws and heats the semiconductor high concentration 
dispersing-agent solution which contains a dopant on a specified stage story by a desired 
pattern to the subject constituted with the semiconductor for membranes to be formed, said 
dopant is selectively diffused in a semiconductor. 

Therefore, not using a photolithography can aiso perform alternative doping efficiently, and 
there is an advantage that various devices etc. can be manufactured combining formation of 
three-dimensional device structure like previous statement. 

[0052]The forming face in which the insulator layer and metal membrane of said subject for 
membranes to be formed are formed in the invention of claim 4 is three-dimensional. 
Therefore, various subjects for membranes to be formed can be used in addition to a substrate 
with a superficial forming face, etc., therefore there is an advantage that flexibility is high. 



[Translation done.] 
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